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" Application filed December 24, 1925. Serial No. 77,500,

" The object of this invention is the con-
struction of a prismatic device for use in
cases where long substantially rectangular
areas are to be lighted and where the light

6 source is placed above and at one end of the
area. If such a unit be correctly designed
for this purpose and then be raised so that

the plane of illumination is at eye level in--

" stead of the street or floor level, it will then
10 gerve very effectively as a signal to traffic..

If the unit be used as a signal, it is desirable -

that the light source image giving the signal
shall be as large as possible at all angles in

the field and it is theréfore desirable that the

- 18 whole face of the unit shall appear to be
light giving from any angle in the field.

If such a unit is to be used for illumination
purposes only, it is not absolutely' essential
that the light source images at any given
angle in the field: cover the whole face of
the unit. ’ o L
- That part of the resultant beam which is
to light the opposite end of the rectangle
must be emitted at a high angle, will be pro-
jected the greatest distance, and will require
the least. lateral angular spread so as to ful-
fill the requirements. That part of the re-
sultant beam lighting the adjacent end of the
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30 it has the shortest distance to travel and re-

- . quires the grestest lateral angular spread.
' gt low angles in the field the light should be
. of very low intensity and wide spread com-
~"pared to the light delivered at the highest
85 angles in the field and for ideal service the
intensity should systematically increase and

the lateral spread decrease as the vertical.

" angle in the field arises.. The extreme varia-
tion in intensity required in the field increases
greatly when the length of the rectangle is
very great in proportion to the mounting
height of the unit, and therefore provision
for a rapid diminution of intensity at low
angles becomes of great practical importance
in extreme ‘cases such as automobile head-
lighting and_traffic control signals used in
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city streets. For any given set of conditions

/in such classes of service, the distribution re-
quirements can very well be figured out on the
‘basis of the field or light pattern to be pro-
duced by the unit on a vertical surface and
if the unit is to be mounted in the center of
the end of the rectangle, this light-pattern

50

on a vertical surface will be an isosceles trape-
. .M .. . . .

" rectangle must be emitted at a low angle and.

zoid of wide angle. " The intensity will drop 55
off rapidly in downward directions and will
be uniform laterally along the intercept of
any cone with perpendicular axis through
the light source. The light from an ordinary
source can be concentrated most efficiently 60
in the general direction required by means of -
parabolic reflectors: or condensing lenses,
mounted with their axes horizontal or point-
ed slightly downward, but the pattern pro-
duced on a vertical surface will be circular 65
and if the apparatus be adjusted to give the
highest intensity within the field, the inten-
sity will be greatest at the center of the circle
and fall off uniformly in all directions from
that point. - ;
The object of our invention is to provide
cover glasses for ordinary light projecting
apparatus which will consist of a background
permitting a portion of the beam to pass -
through undeviated or slightly spread and 75
in addition provide a prismatic construction
for redirecting the balance of the beam in-

70 .

.accordance with requirements of the- distri-

bution to be obtained. : o
In one construetion of this character, this 80 -
re-direction of a portion of the light is ob-

“tained by providing a systemt of diagonal re-

fracting lattices each of which is of uniform
cross section throughout its length. The area:
occupied by these lattices is adjusted so that 8s -
the right proportion of. light is subtracted
from the undeviated beam to provide for the
illumination in the outer and lower parts of

the beam pattern desired. The inclination of

the various diagonal elements with reference 90
to the horizontal is made such that this light

‘will be refracted downward and outward in

the proper directions to fill in the required
beam pattern and the cross section of the lat-
tices made of the proper curvature to give the 95
necessary spread along the general line in
which the light is refracted downward. By
carefully selecting the different inclinations =
for the diagonal elements and carefully de-
termining the proper area to be taken up by 100 .
the various elements and the curvature of the -
refracting surfaces to produce the necessary
spread of light at the various inclinations, a
close approximation of the theoretical pat-
tern required can be obtained. In the case of 105

automobile headlighting, it is not essential

that the whole face of the cover glass should .
be bright at all angles within the field and
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therefore the diagonal lattices provided will
be each of a different inclination and be as
numerous as is consistent with the necessary
limitations that none of them shall take up
more than the required arca and that none of
them shall be too small to instire a fair degree
of aceuracy in their curvature. In the case of
traffic signals, it is very desirable that the
full surface of the cover glass be operative
at all angles in the field. In order to take care
of this requirement, we select a limited num-
ber of inclinations to be used for the diagonal
lattices and repeat these lattice elements at

regular spacing across the whole face of the

cover. In this case, of course, the approxima-
tion to the required light pattern given can-
not be as good as in the first variation referred
to but at any angle in the field, light will be
received from wideiy separated portions of
the cover glass and the desired size effect will
be produced by the signal. Tt will usually be
found that it is desirable that that portion of
the beam which is not deviated downward

~should be spread symmetrically through a
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small lateral angle. Where it is desived for
maintenance purposes that the outer face of
the cover glass be left entively smooth, we ob-
tain this spread by forming the whole back-

ground of the interior surface of the cover.

glass in shallow vertical parallel flutes.
Figure 1 is a diagram of the vertical light

‘pattern required for a traffic signal mounted

at center of street. Fig. 2 is a diagrammatic
horizontal cross-section of & traffic signal em-
bodying one form of our invention. Fig. 3 is
a rear elevation of the trafiic signal shown in
cross-section in Fig. 2. Fig. 4 is ay enlarged
transverse cross section of a typical refract-
ing lattice element 18. Fig. b 1s a diagram-
matic cross section of a traffic lens embodying
a modification of our invention.

Figure 1 is a diagram of the vertical light
pattern required for a traffic signal mounted
at center of street, I represents the far bound-
ary of the rectangle to be lit, 2 the near bound-
ary and 3; 8, the side boundaries. Lines4, 5,6,
7,8 and 9 are lines of equal intensity and are
chosen so that their difference in intensity is
constant. For instance; if the intensity at 5 is
100 c. p. less than at 4, then the intensity at 6

- 18 100 c. p. less than the intensity at 5, ete.

&8

. smooth inner surface 12 and annular prisms

80 -
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Figure 2is a diagrammatic horizontal cross.’
section of g traffic signal embodying one form

of our invention. 10 is the light source shown
as's pomt; 11 is a condensing lens having a

13 on its outer surface formed so as to. con-

dense the light rays in directions parallel to
“the axis 14—14; 15 is the cover glass, also

shown in rear elevation in Fig. 8. The outer
surface 16 is smooth. The inner surface 20
of the cover is provided with vertical sym-
metrical flutes 17, and five groups of diagonal

lattices 18 refracting light downward to the.

right and five groups of diagonal lattices 19
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refracting light downward to the left, the

lattices and flutes intersecting each other so
as ta completely cover the surface. .
Figure4is an enlarged transverse cross sec-

tion of a typical refracting lattice element

18. As this cross section does not change
throughout the length of the lattice, the de-
viation produced will be substantially in
planes perpendicular to the length of the lat-
tice. The course of typical light rays is
shown in dotted lines.. - :
Figure 5 is a diagrammatic horizontal cross

section of a traffic lens in which a slightly dif-

ferent form of our invention is used. Tn this
form, intersecting groups of refracting lat-
tices 18 and 19 are provided on an inner sur-
face 20 of cover glass 15, but the spaces 21
beween the lattice elements are left smooth.

0
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The vertical symmetrical flutes 17 completely -

cover the outer exposed surface 16. When a
smooth exposed surface is not démanded, we
prefer this form because a fight cover can be
used without objectionable specular reflec-
tion from outside light sources and because
the deviated rays from the lattices are given
a slight lateral spread which - makes the light
from the various laftices'merge into each
ather more smoothly. o
If the trafiic signal is to be placed at one

- corner of the rectangle to be Iit, at the left

hand corner for instance, a wide spread of
light will then be required only on the right,
and in Figs. 2, 3 and 6, the lattice elenients

18 refracting light to:the left may be omitted .

and the area occupied by the lattice elements
19 refracting to the right may be increased.
In any of the types shown the spaces be-
tween the prisms may be corrugated instead
of plain. » : -
» A condensing lens or. other condepsing

80

100-

105

means may be used in connection with the -

cover glass when used in a traffic or other sys-
tem. S L .

- Weclaim:— L

- 1. A light transmitting and distributing
cover for illuminating devices having g sur-

Tace divided into a -series of areas by a plu-’

rality of light refracting markings, said

- markings being intersected by.a second plu-

rality of light refracting markings, each

~marking of the second set intersecting all

markings of the first set.

2. A light transmitting and distributing

cover for lluminating devices having a sur-
face divided into a series of areas by a plu-
rality of light refracting markings, seid
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markings being intersected by a second plu- -

rality - of light refracting markings, each

marking of the second set intersecting all -

markings of the first set, each set-of markings

having its markings arranged in parallelism.

8." A light transmitting and distributing.

125

cover for illuminating devices having a sur- -
face divided into a series of areas by a.plu- .

rality- of light refracting markings, said

130
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markings being intersected by a second plu-

~rality of light refracting markings, each

n
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marking of the second set intersecting all
markings of the first set, each set of markings
having its markings arranged in parallelism,

‘one set of markings being more closely spaced

than the second set of markings.

4. A light transmitting and distributing
cover for illuminating devices having on one
face a plurality of sets of intersecting light
diffusing markings arranged to form a multi-
plicity of equal geometrical figures, said face
further having a second plurality of sets of
intersecting light diffusing markings also ar-
ranged to form a multiplicity of equal:geo-
metrical figures of unlike character to the
first figures whereby the surface of said face
is provided with a multiplicity of unlike fig-
ures. -

5. A light transmitting and distributing
cover for illuminating devices having a sur-
face divided into a series of areas by a plu-
rality of light refracting markings, said
markings being intersected by a second plu-
rality of light refracting markings, each
marking of the second set intersecting all
markings of the first set, and associated with
such areas, a series of light spreading corru-
gations. ‘

6. A light transmitting and distributing
cover for 1lluminating devices comprising a
condensing lens and a cover glass for the same
one surface of the cover glass being divided

3

into a series of areas by a plurality of light
refracting markings, said markings being in-
tersected by a second. plurality of light re-
fracting markings, each marking of the sec-
ond set intersecting all markings of the first
set. . : :

7. An apparatus for traffic signals com-
prising a source of light, and a condensing

lens having a flat smooth inner face toward

the light and concentric lens surfacés on its
outer face, the lens surfaces adapted to con-
centrate light rays in a substantially horizon-
taldirection and the center of this light source

“being slightly displaced from focus in an up-

ward direction, in combination with a cover
glass completely enclosing the prismatic sur-
face of the lens, the outer surface being pro-
vided with substantially vertical symmetrical
spreading flutes and the inner surface of the
cover glass being arranged In a pattern, any
substantial portion of the pattern having a
definite proportion of its surface composed of

_various series of parallel diagonal cylindri-

-l light divecting lens surfaces the various

‘series. being at different angles adapted to

spread and redirect definite portions of the
beam downward and outward
of the lens system. ‘ ’
- Signed at Newark, in the county of Lick-
ing, and State of Ohio, this 21st day.of De-

cember, 1925. _
THOMAS W. ROLPH.
WILLIAM A. DOREY.
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